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 The main purpose of this paper is to design wind turbine in Karimunjawa Island 
which has low electrical access. The horizontal wind axis turbine was selected for the 
design. The data of wind speed and wind direction were obtained from BMKG Station of 
Meteorology and Maritime Class II Semarang. The data was recorded by anemometer at 
the 10 meter high during 2014. The wind speed data was analyzed by using graphical 
method of Weibull distribution. The result showed that the area has mean wind speed, 
Vm, of 6,88 m/s, the wind direction of . The shape parameter k is 3,2253, the 
scale parameter c is 6,42 m/s, the wind energy density ED is 0,18247 kW/m2, the available 
energy per year EI is 1559,07 kW/m2/year, the wind speed with maximum frequency VFmax 
is 6,13 m/s, and the wind speed with maximum energy VEmax is 7,99 m/s. The wind turbine 
components was designed based maximum wind speed 15,51 m/s. The option airfoils were 
airfoil NACA 4415, NACA 4412, NACA 4418 and NACA 23012. The airfoil were analysed 
using JavaFoil software and Blade Element Momentum (BEM) analysis. The airfoil 
NACA 4412 was selected for the blade design with Cp 45,55 % at tip speed ratio 8. The 
result of this design is wind turbine horizontal axis with 2,8 m rotor diameter and 15 m 
hub height. 
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 Penelitian ini bertujuan untuk merancang turbin angin di Pulau Karimunjawa yang 
memiliki akses kelistrikan yang kurang. Desain turbin menggunakan turbin angin sumbu 
horisontal. Data kecepatan dan arah angin diperoleh dari Stasiun BMKG Meteorologi 
Maritim Klas II Semarang. Data dihasilkan dari anemometer yang dipasang dengan 
ketinggian 10 m selama tahun 2014. Data kecepatan angin dianalisa menggunakan 
distribusi Weibull dengan metode grafik. Hasil pengolahan data kecepatan angin 
mendapatkan kecepatan rata-rata Vm = 6,88 m/s dengan arah angin 60 - arameter k 
= 3,2253 dan parameter kecepatan angin c = 6,42 m/s. Hasil analisa potensi energi angin  
didapat kerapatan energi angin ED = 0,18247 kW/m2, ketersediaan energi per tahun EI = 
1559,07 kW/m2/tahun, kecepatan angin frekuensi maksimum VFmax = 6,13 m/s, dan 
Kecepatan energi maksimum VEmax = 7,99 m/s. Komponen turbin angin didesain 
menggunakan kecepatan angin maksimum Vmax = 15,51 m/s. Airfoil yang dipilih yaitu 
airfoil NACA 4415, NACA 4412, NACA 4418 dan NACA 23012. Airfoil dianalisa 
menggunakan software JavaFoil dan analisa Blade Element Momentum  (BEM). Airfoil 
NACA 4412 dipilih sebagai airfoil rancangan turbin angin  yang menghasilkan nilai Cp 
maksimum tertinggi 45,55 % pada tip speed ratio 7. Hasil perancangan menghasilkan 
turbin angin dengan diameter rotor 2,8 m dan tinggi 15 m dari hub tehadap permukaan 
tanah.  
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A = Swept area rotor (m2) Me = Momen akibat bending (Nm) 
 = Faktor ganguan aksial N = Putaran rotor (rpm) 
 = Faktor gangguan tangensial P = Daya (Watt) 
B = Jumlah blade  = Daya desain turbin 
c = Panjang chord (m) r = Jari-jari rotor (m) 
C = Basic dynamic load rating (N)  = Centre of mass blade 
C0 = Basic static load rating (N) R = Koefisien determinasi 
= Koefisien drag  = Massa jenis udara (kg/m3) 
 = Koefisien lift T = Torsi (Nm) 
CPD = Koefisien daya desain  = Tebal hub flange (m) 
c = Parameter skala Weibull (m/s) Te = Momen akibat torsi (Nm) 
D = Diameter luar hub (m) U = Kecepatan udara (seragam) 
d = Diameter sudu (m) v = Kecepatan angin (m/s) 
 = Diameter baut Vm = Kecepatan angin rata-rata (m/s) 
dp = Diameter poros (m)  = Kecepatan rerata tahunan (m/s) 
ED = Densitas energi angin (kW/m2) VFmax 
= Kecepatan angin yang sering 
muncul (m/s) 
EI = Intensitas energi (kW/m2/bulan) w = kececpatan angin relatif 
 = Gaya aksial W = Beban ekuivalen dinamik (N) 
 = Gaya sentrifugal Wa = Gaya aksial (N) 
 = Gaya tangensial Wr = Gaya radial (N) 
FD = Gaya drag (N) X = Faktor radial 
 = Gaya lift (N) Y = Faktor aksial 
F = Frekuensi Z = Tebal lapis batas (m) 
H = Tinggi rotor (m)  = eksponen kekasaran 
 = Faktor beban akibat bending  = Tegangan tarik ijin (Mpa) 
Kt = Faktor beban akibat torsi  = Tip speed ratio 
k = Parameter bentuk Weibull  = Tegangan geser ijin (MPa) 
L = Umur kerja bantalan (rev)  = Kecepatan sudut (rad/s) 
 = Waktu kerja bantalan (jam)  = Massa Jenis 
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